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Abstract 
   This paper is about designing a robot which is controlled using a mobile phone that is connected to the robot through GSM 
network as a remote controller. The mobile phone’s keypad is used to control the robot movement toward a desired location. The 
present robot is not an Automated Guided Vehicle (AGV), the user should provide extra caution for the robot movement to avoid 
collisions with static fixed objects as well as moving objects. 
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1. Introduction 
     Robot is usually defined as a device that composed of electronic, electrical, or mechanical system. A remote 
control robot is defined as any robot that is controlled by a means that does not limit its motion with an origin 
external to the device. This is often a radio control device or an infrared controller. A relatively new research area in 
mobile robotics uses the communication technology to control the devices. A good communication system between 
the user and the robot will expand the capability and versatility of mobile robots.        
Controlling of electrical appliances using Bluetooth technology has been suggested by many researchers. One can 
simply switch on or off any electrical devices using Laptop and Bluetooth as the medium of data transfer. The main 
disadvantage of such method is the short range (usually 8m to 10m) of Bluetooth communication 1.  Again operating 
electrical appliances like vacuum cleaner via sms was also suggested by researchers2. The user needs to send 
command to the vacuum cleaner robot placed in a place that is covered by GSM network, by sending a sms.        
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Thisprojectuses a mobile phone to control the motion of a robotic vehicle, and therefore, the range of operation is as 
large as the coverage area of the service provider allows a mobile robot to be used at long ranges3. 
 1.1 Suggested block diagram 
 
      The main idea of this project is based on controlling a mobile robot by using mobile phone. This will be based 
on dual tone multi frequency (DTMF) through the Global System for Mobile Communications (GSM) network, 
which is the heart of the system4. In addition components like micro-controller, DTMF decoder and motor controller 
are also used. The block suggested block diagram of the system is shown in Fig 1.  
 
 
                                Fig 1 Suggested block diagram 
1.2 Material selection  
 
      Since the mobile robot controlled by mobile phone is working in outdoor environment and is not used to carry 
any heavy weight, lighter construction techniques can be used. The weight of the overall robot should be matching 
with the power of the driving dc motor. Commonly available low cost 6V dc motors were used to drive the robot. 
The motors were capable of moving the robot having a mass of 3Kg (approximately) at a speed of 7 Km/ hr. 
 
  1.3 Wheel control 
 
   Differential drive is the most common control mechanism for robot builders. In this if  both the wheels are driven 
at the same speed and same direction (either clockwise or anticlockwise) then the robot will move forward or 
backward. If both the wheels are driven in the same speed but in the opposite direction (One clockwise and other 
anticlockwise) then the robot is more likely to follow a linear path, either forward or backward based on the motors 
spin. If the wheels are driven at different speeds in the same direction or opposite direction, then the robot makes a 
curve motion. Lastly, if one of the wheels rotates the robot almost makes a 90° turn. 
2. Hardware development 
     The basic hardware for this project consists of mainly microcontroller (PIC16F877A), a DTMF decoder  
MT8870D, motor driver and LDC display. 
 
2.1 Microcontroller 
 
   The Microcontroller PIC16F877A shown in Fig 2 is the main component that controls all other circuit elements5. 
All the various components are connected at its input and output channels and programmed to achieve the desired 
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output6. Microcontroller will receive the decoded data (from DTMF decoder) through input ports 2, 3, 4 and 5. The 
outputs of the microcontroller are connected to the motor drivers to drive the dc motors. A LCD display is also 
connected to show the robot movements namely forward, backward, right and left 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
 
 
 
 
 
 
 
 
 
 
 
 
        Fig 2 Micro controller circuit 
2.2 DTMF Decoder MT-8870 
      MT-8870 is the DTMF decoder IC used in this project shown in Fig 3. Each key pressed on the mobile phone 
produces two tons of specific frequencies shown in table1. One tone is generated from a high frequency group of 
tones and the other from low frequency group. This decoder IC receives signal through headset and produces 4-bit 
binary equivalent as an output. The MT-8870 decoder uses a digital counting technique to detect and decode all 16 
DTMF tone-pairs into a 4-bit code. Table 1 shows a DTMF data output and Signal Frequency Encoding7. 
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Fig 3 Decoder MT8870 
 
Table 1: DTMF data output and signal frequency encoding 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
2.3 Suggested flow chart 
    The program flow chart for this project is shown in Fig 4. At the start all the drive motors are off mode. The 
processor then waits for input command via mobile phone numerical key. If the key corresponding to numerical 
number 2 is pressed by the user then robot will move in the forward direction and LCD will display “Forward”. 
Similarly if the key corresponding to numerical number 4 is pressed by the user then robot will move in the left 
direction and LCD will display “Left”. Likewise if the key corresponding to numerical number 6 is pressed by the 
user then robot will move in the right direction and LCD will display “Right”. Similarly if the key corresponding to 
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numerical number 8 is pressed by the user then robot will move in the reverse direction and LCD will display 
“Reverse” 
Any time if the key corresponding to numerical number 5 is pressed by the user then robot will stop and LCD will 
display “Stop”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                Fig 4 Flow chart 
 
3.0 Experimental results 
  
      The experimental results for various robot motions are tabulated in table 2 to table 5 
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Table 2: Test on left motion 
 
Test number Turn left Time taken to complete Distance travelled 
  the turn (s) before stop (cm) 
1 Yes 0.94 1.2 
2 Yes 0.98 1.5 
3 Yes 0.89 1 
4 Yes 1.1 2 
5 Yes 1.2 2.3 
 
Table 3: Test on Right motion 
 
Test number Turn right Time taken to complete the Distance travelled 
  turn (s) before stop (cm) 
1 Yes 1.4 3 
2 Yes 0.9 1.2 
3 Yes 1.1 1.7 
4 Yes 0.98 1.1 
5 Yes 1.2 2.5 
Table 4: Test on Forward motion 
 
Test number Forward Time taken to start Distance travelled 
  movement (s) before stop (cm) 
1 Yes 1.3 3 
2 Yes 0.96 1.5 
3 Yes 0.94 1.2 
4 Yes 0.91 1 
5 Yes 1.1 2.5 
 
Table 5: Test on Reverse motion 
 
Test number Reverse Time taken to start Distance travelled 
  movement (s) before stop (cm) 
1 Yes 0.94 1.2 
2 Yes 0.98 1.5 
3 Yes 0.89 1 
4 Yes 1.1 2 
5 Yes 1.2 2.3 
 
Finally three experiments were conducted to control the robot from far distance using mobile phone to verify the 
working of the suggested method. Results are tabulated in table 6. 
 
Table 6:  Experimental results 
 
No Controlling 
from  
Robot placed at Distance Control  key 
operated 
Robot movement  
observed 
1 Student hostel Hostel cafeteria (noisy area) 
 
201m 2 Forward 
2 Student hostel Faculty of engineering (quiet 
area) 
 
737m 4 Left 
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3 Student hostel Student centre (noisy area) 
 
770m 6 Right 
 
 
Conclusion 
 
     User is capable of controlling the robot using a simple controlling method based on the keypad of a mobile 
phone. The control signal is transmitted through GSM network. Several tests in different setup were done to study 
the performance of the suggested system. This system can perform an essential rule in areas or situation where the 
presence of a human  is threatening, such as radio-active areas, or to perform dangerous tasks like disarming bombs, 
mines etc, if equipped with the suitable tools. In future the robot may be using a built-in camera to navigate easily. 
The control signals and the video will be transmitted through GSM network. 
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